ABSTRACT
INTRODUCTION
Rice is one of the most extensively cultivated cereals of the world and feed one half of the world's population. Half of mankind depends on rice with more than 90% of the world rice grown and consumed in Asia (Anonymous, 1989) . Fertilizers' benefits to crop have been realized by farmers in decades in terms of accelerating plant growth, increasing agricultural production resulting in better food quality and crop yield. Over the past 50 years, agricultural production has increased dramatically, in part through the use of chemical fertilizers and pesticides. These technologies and the intensive production systems provides increased human and environmental health risks (Pradhan, 1992) . Continuous use of inorganic fertilizers alone to soils had a deleterious effect on soil productivity and a steadily trend in rice productivity associated mainly with loss of inherent soil fertility (Nambiar et al., 1998) . Organic matter content of the soils are constantly decreasing by repeated farming which leads to hard soil. Nutrient rich organic fertilizer improves soil condition, reduce soil compactness, clotting and erosion. Now the requirement is to properly understand the organic fertilizer in rice production and adopt proper approach to enhance high yield and quality. Suitable organic sources of nutrients are necessary for sustainable agriculture that will provide maximum rice production with good quality and maintain a sound environment. Therefore, the experiments were conducted to evaluate varying combination of Sunray organic fertilizer's performance in wetland rice culture.
MATERIALS AND METHODS
The experiment was conducted at BRRI farm, Gazipur during T. aman season 2003. The soil was clay loam with pH 6.42, total nitrogen 0.15%, available P 5.23 ppm, available S 9.95 ppm, exchangeable K 0.13 meq/100g soil and available Zn 5.45 ppm. Soil texture, pH, organic matter, available P, S & Zn and exchangeable K were determined following standard methods (Black, 1965; Jackson, 1962; Walkley and Black, 1935; Olsen et al., 1954 and Page et al., 1982) . The following eight treatment combinations were tested: T1= Native nutrient; T2 = Sunray Formula + G (SF) @ 100 kg/ha + Sunray Padiplus (PP) 20 ml @ 10 ml/4.5 lit. The sources of N, P, K, S & Zn were Urea, TSP, MP, gypsum and zinc sulphate respectively and were applied at final land preparation. Urea was applied into three equal splits, 1/3rd basal, 1/3rd maximum tillering stage and the remaining 1/3rd at panicle initiation stage. The experiment was laid out in a randomized complete block design with three replications having unit plot size of 5m x 4m. BRRI dhan31 was used as test crop. Thirty day old 2-3 seedling/hill were transplanted with 20 cm x 20 cm spacing. Necessary intercultural operations were done as and when required. At maturity, the crop was harvested from 5 m 2 area for grain and straw yield and grain yield was adjusted to 14% moisture content. The tiller, panicle, filled grain and unfilled grain production were recorded. Nutrient content of straw and grain were determined using standard analytical procedure. Total nutrient uptake was estimated. Finally economic analyses were done for net benefit and marginal rate of return.
RESULTS AND DISCUSSION

Growth and Yield
Application of Sunray alone or in combination with chemical fertilizer increased the tiller and panicle production over control. Highest number of tiller was recorded in treatment T7 followed by treatment T4 (Table 1) . On the other hand treatment T8 produced the highest number of panicle followed by treatment T7. Lowest filled grain was found in treatment T1 and highest filled grain was found in treatment T7. Maximum grain weight was recorded in treatment T8 followed by T2 .
Application of Sunray fertilizer in combination with chemical fertilizer significantly increased the grain yield of rice over control. Treatment T2 produced significantly higher grain yield (1.2 t/ha) over control (Table 1) . Maximum grain yield was observed in treatments T7 followed by the treatment T4. It is appeared from the results that 400 kg Sunray Pady Segar along with other chemical fertilizer may be a good combination for producing reasonable higher yield of rice in T. aman season. 
Nutrient Concentration and Uptake
Application of chemical fertilizer alone or in combination with Sunray fertilizer increased the concentration of N but the conc. of P and K was not increased in grain and straw (Table 2 ). In T. aman season application of chemical fertilizer alone or in combination with Sunray fertilizer increased the total uptake of N, P and K (Table 3) . 
Economic Analysis
Net Benefit
Economic analysis of partial budget for the experiment is presented in Table 4 . The net benefit of each treatment is calculated by subtracting the total costs that vary from the gross field benefit. The total costs that vary are the sum of all the costs that vary for a particular treatment. The highest net benefit was recorded in T2 followed by T4 . 
Dominance and Marginal Analysis
The analysis has been done in stepwise manner, passing from the treatment with the lowest costs that vary to the next considering. As the increase in cost, the net benefit would be increased. The net benefits are lower in T 3, T4, T5, T6, T7 and T8 as the cost increase (Table 5) . Thus T3, T4, T5, T6, T7 and T8 are cost dominated treatment and can be eliminated for further consideration.
It is well known that the minimum marginal rate of return for the crop is 100%. If the marginal rate of return of the change from the first to the second treatment is equal or above the minimum marginal rate of return then the next comparison was made between second and third treatment (not between first and third). This comparison was continued (i.e. increasing level of investment) until the marginal rate of return falls below the minimum rate of return.
In the experiment, the marginal rate of return between T1 and T2 is 187% well above the 100% minimum. Farmers will continue to invest as long as the returns to each extra unit invested (measured by MRR) which are higher than the cost of the extra invested (measured by the minimum acceptable rate of return) (Table 5) . Thus it can be concluded that T2 is the most economically viable treatment of the experiment. 
CONCLUSION
The treatment T2 where Sunray fertilizer were applied in combination with chemical fertilizer on STB produced substantially higher yield than those of other tested treatments. In terms of economic point of view this treatment also be considered as the most viable treatment of the experiment.
